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(54) EL DISPLAY UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively provide a display unit capable of representing colors 
more than the number of filter materials by using less number of filter materials by allowing the Ught 
generated from an EL element unit to transmit at least two kinds of filters of different colors including a 
colorless one to form a display unit. 

SOLUTION: This EL display element has one or more than one color filters arranaged in parallel at a 
Ught taking-out side of an EL element unit. As the color filters, color filters used in a liquid crystal 
display or the like can be used, and the characteristic of color filters is adjusted corresponding to the 
light emitted from the EL element to optimize the taking-out efficiency and color purity. The Ught- 
proof characteristic and the contrast of the display can be improved by using the color filter capable of 
cutting the extemal Ught of a short wavelength which an EL element material and a fluorescent 
converting layer can absorb. An optical thin fihn such as a dielectric multilayer film can be also used 
for the color filter. 
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V\ :lt^b<^:i:^*:0y<ir LTIi^ (1) (DR^ -R^ (D^ 

r 5 r*^tf ^) ^ l^^co o tf ^ r ^ $ 60 

[0 0 9 5] x-j--r^^\t. ^fl^flO--A(DmkXh 
[0 0 9 6] r 7- r ^o^^^^ 2 i^JiOSmt**) 



[0 0 9 7] (1-1) ^c*3v^r. R5 



R. 



x^^^Xy^rJt^ (1) (D^OtWimXh^. r 



5= r 6= 0 S C i * 

[009 8] (1) -e^^tisxh^ry-zv-oi^ 

[0 0 9 9] i!i-&'ltCjott^a^aA«^i^tt{b'8'^<!r4^ 

m&m\:^m/^--^\^^i^xmmLi\i^mf)^i 0/90-- 

9 0/1 OX*&-5::<i:;^5iif^b<. $e>tcif* L<{t2 
0/8 0 — 8 0/2 O^&So 

[0 10 0] z.(D^ofm^m\^^^^x. m^m^mt 
^m\m'&(oy ^=^;vr> Yy^ym^^^m^^^m^ 

<D J: 5 :7 X :::i/wT >' h 7 "fe i^mMW^'n^^^it^m 
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yr])-/i^^yi^i^ymm^ mmit) ti9 5/5-3 

0/7 Oi^mtL<. 9 0/1 0-4 0/6 0;i5j:tp» 
[0 1 on *fc. ±iE^0J:5>^^^'&S^cjoV^r. 

K-/'^:>^ ^o^£ffll[^^i3l'&^t^'^::*3V^TO. 1-2 Owt 
[0 10 2] Z(DX^^J:h*-y<yhtl.X\tmm(0:!^^ 

(s) 'vm^ivhit'^mmi^\^^\ 

[0 10 3] 

[^1:6] 



(R64), 




(S) 



^1 ^63 

[0 1 0 4] 5S (s) \zo\,^xmm'r^t. ^ (s) 

[0 10 5] R62. R63»**^*5^^ tV-/^m'^it]t 




[0 10 6] Re2*5<ttJ^R63"^^*^^^i^->'^S^^ 

v\ *fcMms{-f*;^^y>^^'S;i5^^ti6r u 
<. z.(ox.ofi^^ (s) -C/T^^tte{t:^^;J)-^^2g 

[0 10 7] Re2s R64TS$n^r/i^^^yi-Si LT 

^ t t>i-;^f"y/vg^^?l^^LTi>^::^^W^L.<. :i 

^-m(omm±tK ^fiSi^x^tcitmmm^^Lxm 

[0 10 8] RQ4\trV-/^T^/m^fc\tTV-/\^T 

^ yry-yws^^L. rj^e>^c^l;^^y;^'S^^^'c 
v^-cl>J:<. r(0j:5>i#^. ±iS<^i^i:<> ^ (s) 

i^xitz\tmf^mi:if\'Lxf^-^{.fc^o^mmxh^z 
[0 10 9] s: (s) <D:^^v/i^^rK>'it^m(DMf^ 

[Olio] 
1^1:7] 
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[0 112] :iivb<Dit'^m-iim<o:ff.m''^xi> 2m&. 
[0 113] ±Ecoj;5'ijl-&l(-*3VNT. m^^rn^ 

•3. 1 X 1 0"^~1 X 1 0"WA • s©95ffl{cS>5r t 

\ c o j; ^ lcai?f^ii«/5Sifi < -5 J; 5 Ic-ft 
^i?Srji^ri:(cJ;-oT. i) ^-r y TcoS^^JS^* 
lRl±$-ti:Sri;!i5^3ta*Srl^±$*5rt, ii) 36?t 

[0 114] !S-&®(c*3V^-C. «^i£Atti3H4{k-&tii: 



i^o 9 5 ~ 5 owt% aa^flps-rs r. t tmt. L< > 

[0 115] iJliroJ; 5'S«i-e-l^>e>*5»fe^3fcS 

[0 116] >|s:^M[-*5it51lffe3S3tJi®|S3tffi:*:S[« 
(44 0 0~5 0 OimXhi>„ 
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10 1171 ±^<Dj:e)/^jl-g'ScOii^{il'-5 0 On 
m. *e)lCf:i2 0~2 0 0nin-C&6;iarm*U\ 

[0 118] <^<Dm<Dmyt&>:^^m<D^mELmi' 

mi<&^e 0 0-7 0 Onm) , B (^^m^&M^O 0 

[0 119] *fc. rtte><D^5feSt-*5v>r. *fe^3t 
[0 1 2 0] «^(jx.ji. :z(DXo^m^m<D^k^■t.L\^^-'m 

im^mi^^^ 540-600 nm) (D^^t^S «J|g(c/^ 

nb^^o rttP>^c:oV^r (i. ^M¥8 - 3 1 1 4 4 2 
WO 9 8/0 8 3 6 0#. 4#B¥l 0-13 7 

5 0 5-^^JCt^«^;^tTV^:5o 

[0 12 1] -ry^^iymmt^tLxit^ (N) xm^ 

[0 12 2] 
[fk9] 



(N) 



[0 1 2 3] ^ (N) lC;feV>r. R^. Rc^^^J:!;^ 

[0 12 4] R^. R^x R^^xxj^R^xm^n^rv- 
/i^mtLx\t. ^mhL<\t^m(Dh(Dxh^xx<. 

*I^S^ii*^t>^*H^o Ji^^S^H. 6-3 0Ot> 

[0 12 5] R^. Rbs R^:feJ:U5Rd"CS^tt^r 
/^S^UTfi. »*L<ti:7a:^/vS. (o-, m-, 
p-) hV^\^&. fc:'l/^;WS, :3p;^;c=: 

(1-, 2-) -^y^/i-S. r^hV^um. (o 

-, m-, P-) fcf7 3::=:.y/WS, ^--y:ii:=.jum. ^ 
[0 12 6] R^. Rb. Rc*5J:U^Rdt**^H5T^/ 




|»:i-6<7)||JK]K. *3J;t//^yt(*i~4S(^5^§lS^ 

[0 12 7] R^. R^,, RJf^XnR^X^^^-b^^n. 

LTJ^. -sT^pJSi^^ uro. N, s^^Wi-§5 

oco^^#s^#m^ss^;65^tf^ti^o 

:7y/i/S. t'nyyvs. t'y-^^vg. ^^yy/V' 

[0 12 8] R^. Rt,. RJoXnR^Xm.^\\.'hr)V^ 

(1, 2-, ioJ:t;2, 2-) i;^y:n:^>'WT/l-^^/^ 
(1, 2, 2-) hy :7:n::z;l.r;W<5r:=:/V«^j53^eP 

[0 12 9] R^. Rbx Re:J3J:tJ^Rd=^^SifeSSr^-r-5 
rti^(7)g^Soo5%<^^?'<^< i:t>2 0/55r y- 
/i-S. r^^/S. Ig^S*. r/u^::^>'i-S:}3J;T^Ty- 

±ER^. Rb> Rc*^«^:U^Rd^f^«'^^^o 

[0 13 0] R^. Rbs Re:fc^J:a^Rd<^afeS^?:^^r 
y-n^i/£^LTf^. j^jK^»6~i 8ory-/vs 
^^r-r^t><o^w*u<. jrf^fi^jicti (o-, m-, p 
-) yz^j^i/^mt^mih^-^. 

[0 13 1] z,^hw%^(0 2w>x^im^m^j&)^\^ 

[0 13 2] R^. Rb. R^:JBJ:t;RaJ^WIfeS^*-rS 
^;6S$f^Lv\ ^cogi$lfirg^Lrjl#{c:pgS^n^t> 
R^tRd. Rb^Rcf*^*^'e^l^l^^<^'^*>^- 
[0 13 3] R,. Rf. R^*5j:i;RhJi^ ^\l^\\.im 

[0 13 4] R,. Rf. Rgib^JzU^Rh-C^^ti^T/l/^ 
/vS<J:LTfi. jK^^;d5l-6<:ot>(;);d^»*U<. 

* tv^:i:^^fyi: LT{^. ^^/i^S. ^nf^/i^S. (n, 
i) — ^DtVl/^^ (n, i, sec, tert) —zf 
^>'l^Sx (n, i, neo, tert) 

[0 13 5] R^. Rf. Rg*5j:r;Rb"es^ti6Ty- 
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Rfe. Re*5J:O^Rd<^4l'g'tPl^-C&^. *fc. ReiR 

to 1 3 6] m^m\c:io{'f^i'y^±ymmi^(Di^K& 
fio. i-'2 Owt% -cfcsr^ids^i^u^ 

[0 13 7] ^fc. wOj:5 3i3ii'&^lw^ott^:7a::=./U 

-'/\^^i^i>i:^i^mmi¥(r>»m^fi^9 0/10-10/9 

O-C&^r ,t/5>^^bV\ -^COJS^ 1^1-5 0 Onm. $ 
f>lCf^l 0-20 Onm-Cfe^:i^;6W*LV\ 

[0 13 8] :i^mmx\t. ^^m^m^t^s 2mh^ 
[0 13 9] <^^-/umm^^u/-^fc\t&Am>^m 



< 



Roil 



^xh^o ^ (2) ^co^^rifePJ•r^o 

10 14 0] 
[^1^1 0] 



(Roi)ror 



N— 0-0-N 



(2) 



R<]3)ro3 



[01411^(2) ^C4oV^^:. 2^<0<P\ty='^=^Ul^ 

SSr^-to <P-<P<D\fy:xi=:iuymtVX\^. 4, 4' 

- t-'ycn^UV^, 3, 3' 3, 

4* -\l*y=n=:.i^ym. 2, 2' 3^:11 

2. 3' -tr7ai:^W>'S, 2, 4' -}:fy:c.=^U:ym 

10 14 2] *fc. Roi, Ro2» Ro3*5'^^Ro4»*> 
[0 14 3] 

({bll] 



,Roi4 
flois 



— N 



Roi 7 



Roii\ Roi2^ f^i3^ Roi 

[0 14 4] OV^-ftl?5)^^*L. m^}tl^-T-<>^?i 
S^bO-efcoTt^ctV^ Roil, Roi2» Roi3» Roi4» 

Roi5» Roi6*5«t^Roi7'^^*^^^i^'->'^3Ef^> ^ 
fi^ti. mu^xhoXhrn^Si^T^hoxh^x 

[0 14 5] Rqiii Ro12» ^013» ^014» ^015» ^ 

oi6*5<tu^Roi7'^^^tt^r y-zt^S^ urft. 

fc\^^m(Dt(DXhoX X< . i^;^^^6-2 OcOtiCO 
m*L<. -t^^/wS. T 

r/u=i:3evs. r y-i3=3r:ys*5j:t>*-N (R021) R 

[0 14 6] Ro2i*5<ttJ^Ro22'^^^^^^i^^>'^S^ 



•f:7^/wS. r>^hy/^S. yic-f>^hy/^S, ifu^ 

enSo rtbe5ry-/i-s«t$e>(cgft$jL-ci/^rtJ; 

<. :i(DX.o^m^^tLx\t. mm^i--e(Dr/\^^ 

^8fe)tu. mnrv-/i^mtLx\t»-^L<ity=^=^/u 

[0 14 7] *fc. Roi, Ro2» Ro3*5J:t;«Ro4'^**^ 

ti^ v^r y -/ur ^ y r y t^jxiiv^r y -/^ 

-/^T^ys;eis^ (2) xm^ti^'wmcMi.x/^i<L 
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10 14 8] i>TV-/l-r^/^^(Dr])-/\^&tLX 

;\^mmmf^ti. mz»^L<\ty:^=^/vmtmfh 
m^fhti. m^r])-/\^mtLx\mt.L<\ty:r.::^;u 

^ (2) ^•(DRoi~Ro4"^^^^5^^7'y-/WT^/T 
[0 14 9] ^fc. ^ (2) \C:^\^^X. Iqi, Toa, r 

<?:>SIS:S:^"r;6^ «r{co*fcf±l-efc-5w^d5»*L 

V\ ^LT. roi+ ro2+ ro3+ ro4l^> 1 £^±> 
1-4. $b(C^i2-4^S»^LV\ ItrERoi, Ro2» 

^^Mi^'f]^:. Roi, Ro2» Ro3*^^<t^Ro4<^^'^^^^^"^ 

fc^lMl. Roi. Ro2' Ro3^<fc^Ro4J^^^^<^fc 

RoiI^±, Ro2l^±. Ro3l^±^:^ctlRo4l^±»il^ 
— C t> S * o T V ^ T ^ <fc V \ 
[0 15 0] ^^-/W^i^S. 7^>-;uaA 

[0 15 1] 2j^-yUiiA®<Oif:$ft 1-1 0 0 OniD. ^ 
f>lc:ii:l~l 0 Onm35S»*L<. ^-/HeSISOJfSH 
l'-'2 0 0nm. ^ ibtCfi: 5 - 1 0 0 niD;65$f* LV\ r^X 
e)<^SSriMco;^^Ktt^^tf^i-i 0 0 Onm. $ bi:: 
It 1 0 ~ 5 0 0iim<^]?S ir-rS r ^ bV\ 

[0 15 2] <fl;^^ttSlioJ:i;/*fc(mAl>*^p^ 



Lx\mtd,(Dy:ii=^/\yTyh'7-tymm»<om\ 

h])y^ (8-^yy/7h) r/i-^^i^i^ (Aiq3) 

[0 15 3] ^ (A) 0-i:/:7ic::^/^Ty b^^-K 

^#«rlt<iWJ(^fli^aAl(-fflVN6r^t>$f* 

ffi^^■r5T/^^::^^>A^^*:tCOV^r^lW0 9 8/0 8 
3 6 0-^^{cM^$;^t-CV^ao 

[0 15 4] ®^^aA®<^J?$lll-l 0 0 Onm. 
iCfll'-l 0 Onm;5S»lS m^^i^Sc^il^ 1 - 
5 0 0nm. S e)JiIlt 1 — 1 0 Onm^JJ^f ^ LV\ rixP>(0 
®<^lS(^^^t't^^#lll-l 0 0 Onm. $b(Cfll 
-1 0 Orm<DW^h^^^htm%\^^\ 

[0155] <ISfii>B^«i«:<SlgfiL^Ja-Cfe2) C h tm 

fi^ffil ^aA L^l- V ^WJlsf ^51 w L r t> ^ 1/ > 

[0 15 6] >^^0^^Cjo^^TffiV^f5t^^^ffi«)|B^^C^^. 

r^l^:^])^m (Li. Na. K. Rb. C s ^) <D^^u 

yv\t')'f^^.^ (L i F) . iS^byf-'^A (L i c 

1) . (L i Br) . B^\\L^)^^J^ (L 

i I) . yyVcf'V')'^^ (NaF) . McfV^)'0^ 

(NaCl) . :R>(k-f hy!^^ (NaBr) . 3 !>^ti:^ 
hy Tj^A (Na I) . ■:7^y'^b/^tfi^'>i^ (R b F) . :£ 
{t;ut*i^l>i^ (RbCl) . (RbB 
r) . 3!>>fli>rnr'i^»^A (Rbl) . yv\\i^^y'0^ 

(c s F) . msL-^^y^^ (C s C 1 ) . %\^^V^h. 

(CsBr). 3 !>>fb'fev^^A (C s 1) (D/NP^^y^b 

m^. ggfby^^^A (LigO) . mcrv^)^j^ (n 

/M:3<5^y>fbfe. t :b{t:S^b^. 3 -^ib^/^^^jf^ LV\ 
[0 15 7] T)Vi^^)^%(0/^xiffy{cm. gS^b^^T 

®^L. *e>^e:tt^ilsc<^5/^$v^«J|s^ Li. 

Na. K. Mg. Al. Ag. In. fo^V^fi. 

fc'5r^;d5jg:^LV^ ISffi<^^tm$Hl 0-1 0 0 0 
Scoif^tlO. l-lnmSS-Cfc^o 
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[0 15 81 mmu^tLXT/i^:jt3])^m(oy^^^yit 

[0 15 9] r/v:^v^m<Dy^u^:yi\:^, mtm^m 
muntLxm^^zt\x mc. "^^^mic^com 

\^^^j:\^^mm{c:}6\^^x\t!$^^mxh^o 
10 16 0] ^tz. mm^m(Dmmmm\^L im<o&m 

[0 16 1] ^^tc. 7i<i^^mmKmtif^^^xo\^. 

[0 16 2] ^^c. wmr^^<oi^m^A\^. y^mih 

[0163] **3, (8-:^/y/7h) r;v^ 
(AIQ3) ^xi/iifiym^m 

^aA*5 J: u^/T^ ^bf^isaiJi tc^-r 5 ^^^-^ y «t s ^ 

[0 16 4] <^S>#«lEL^^«rS5S*$ii:Sfcfe 

^mat. m^\t. I TO 

A) . izo a^&K-yg^^b^:^v^i>iN) . Sn 

02 X N i . Au. P t . P d, />*>^h5£r K-T'L 

(CI TO. IZO;6W^UV\ ITOft. ii^InjO 

3 tsnOg t^imm^umx^^^^ti^. mmm\t 

^^PZ.flt^hU^\^X\-^Xh^\^\ IZOf^. ii^In 

2O3 bznot^it^mmmx^^'r^t^. mmm. 

f^^/>rtu;6^f>ffl<&LTV>Tt><fcV\ I n2 O3 tc^l" 
^5 S n O2 <^jS'&ltf^. l-20wt%. SblCfiS'-l 
2wt%;iW*t'V\ ^/c. I ZOT*(DI 112 O3 
^ Z n OOil^it^. iS^. 12-3 2^l%U&Xh 




*fc. ^^OJ¥$til O'-S 0 Onrnma^ir-r^wt 

1 0-3 OQ/D^/cUl OQ/DtJlT (ii^O. 1 - 
1 0 O/D) CO I TO;55^Jf e>^^5o 
[0 1 6 51 i^lt. 'f^7^'f\^^<J:>^o^^-k^^^'f^M 
7.\c^\^X\t. I TO<DS£t;dS^#<*$or*A lBa*ft 

[0 16 6] ^Lwmm^'mmm.mt^ w^ir-^<^-^ 

tg-e$?5o ffiSft^^M^ LTItA K Ag. Au. C 
u. Mo. W, Ta. N i . Cr/«^^*^S^^ ^^h^ 

[0 16 7] EL^^^. ^#{C^r«EL^i^0^ffi. 
[0168] SiMX^h.\m ^ 5 ^^colSffiSr^Sli- 

[0169] m^^mm&m^^^^ 

[0 17 0] z.<DWiZ,%%mm^^^b^wm^'^t^^ 
p^^m.^^. ^(Dwmvmx^wmx'^^^. % 
it. mmmxhbm^\t<i^ts:< ti^^^mmmmif^^m 

[0171] $ b\c. ^i^c^^fi-^^^ttffico^Mli^i&C 

r. He, N2 ^(D^mi^:ffy^m-^mt,\.\^\ ^fc. ^ 

<0#tJh;^f;^C07k^'&*at> 1 0 Oppm iUT> 

U<(11 Oppm ^^T. it§l«:itlppm ^TXhbCttm 

0. ippm es-e&^c 

[0172] m±m<Dn^t LT ft. L < fl¥ffi<^ 

iSv:^nt\.X. ^:^V(Dmt^hT;\^i3^)'^y:^iim^ 

^-^^-(m-^y:^. r/v^y^^mi^yy^. i^V:^ 
iSy::^m(D'»yy^mm<oh<oh»'t\.\i\ 

iSy:^x. nmtm(om\i^^y:^m'^'i^m\^^mx^. 
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[0 17 3] n±m\t. y^^-i'-i:m\^^xm^i:mm 

tru. OTIt'-X, ^y7s\f-:<^ ^ 

xhoXhX\^\ ^(o±^:^t\.x\t. ^^mW-cD^m^ 

l~20Mm. J:t)»'*L<t:il~l OMm . «p[C2'- 
8;zin r CO J; 5 ^J^ES^^tjOfl, fig 1 0 

[0 17 4] ^il:tglCIM]§15^Jl^^U/c^^[C|t, 

^m^(DBi^L\^^±^^tLx\t. mt^m^xx\^^f)K 

[0 17 5] ;^-<-f— f^. "fi^m^^mmm^w^A 
^tix^^xhs m^mmA\.xh^^\ m±mi&m\ 

--sowtro. J: •9$f*L< Jto. i-swtro-c^j^o 

[0 17 6] mmit LX}t. ^'^LfzmM^m^^ 

[0 17 7] :*:%0^^CjoV^T. L«3g^^:^ff^^■r 
^fBSSyb<t Si. GaAs. ZnSe. Z 
nS. GaP. I nP?k^:J|5fcif ib^^. fc:itie>(0^ 

fi, Mo.AKPt. Ir.Au. P dJ'^^^ffiV^^S 

ztt^X^. tS'^L<n:^y:^mmm\^^hti^o StS 
[0 1 7 81 *a^§^OEL«^$^ElC:ffiVNbn^*aE 

MmEElX 2-3 OV SSi:$n^o 

[0 17 9] ^^EL^^Jt. *?ax.«ss/^-/waA 

[0 18 0] ^it. ±^mm(om^}t. mm:^m\c4^m 
[0 18 1] <mmELm'f'>mmELm^\t. m^m 



[0 18 2] ^ytm\t. m^(OELm^kmmxh^. 

^2mmM^<^)»]^yn-fe;^Sr^oT:Ktte)tuS I T 
[ 0 1 8 3 ] if * L\^^^9tM(DU^t Lxn. «^Jx.«. 

<Dmmm\^ m^^r^ pl-lo{cf5«$:^lTv^sJ:5?i 

6$t^thX. ZnS. Mn/CdSSe^. i^fe«3t 
Sr#^W^i: LT. ZnS:TbOF. ZnS:Tb, 
ZnS :Tb^. "^^m^^n^fzibCO^ntLX. S 
rS:Ce^ (SrS:Ce/ZnS) n, CaCag 
S^iCe, S TsGagSs : Ce^<SrWSr^;55r*# 

[0 18 4] ^/c. &&myt^m>h(Ot\.X. Sr 
S : Ce/ZnS : Mn^^Sfelbtl.rv^So 

[0 18 5] :itlh(Dfj:f)^Xh. ±E I DWdnternati 
onal Display Workshop)' 97 X. Wu^Multicolor Thin-Fi 
Im Ceramic Hybrid EL Displays'' p593 to 596 Xtkfi 

[0 18 6] ^^m(ommti.x\t. mzmm^ti^h 

i^K »*L<f^l 0 0-1 0 OOnm, 4#lCl SO-'SO 
OnmSS-efe^o 

[0 18 7] ^titm<om^:^m\t. %^mmm^m^^ 
zti)^x^^. n^mmmt\.x\t. :^y<^y^m'^mm 

mm^mif^ztt^x^^o zfhib(Dfj:i)^xhcvDm 

[0 18 8] ^yt. «f{;i±I5I DWic|s«feStirv^5J: 

^m^(D^ytm^n^ztt^xt^. 

[0 18 9] %%m<om^^. »^L<f**P|RM3®SrtT 

ffi^Lfc^^c:^ToTt>J:v^u ^m&t^bmmm. mm 

m^^^y':fr=^-;v\^xhX\^\ im. ^^yzfr^^ 

L<J16 0 0-StS(7>^^?m J:'9»*L<ti6 0 0 

~i 3 0 ot:. 0 o~i 2 0 ot:SS^ feS^K 

ftl 0-6 0 05^. 4*[C3 0-1 8 O^U&Xh^o 
r:=--jV^m^<on'mn.t\.X\t. . Ar. He^ 
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[0 19 01 mmwm^^t. m^i:i»m^<m^^'t 
i&v-'^mit^yi^^j^ (I TO) . m^v-'fmiM 

yi^^A (I ZO) . mit^>i^^A (I n^Oa ) . 

(SnOg ) *5j:05Kftffi«& (ZnO) Ol^Nf 

O3 tC»-r5Sn02<^S'g^JtH. l'-2 0wt%. i^h 
O3 tC^-rSZnOO^i'&JtJi. 12-3 2wt% 

[01911^1 *6i&«c® ic£JlTlc|¥ailcI5i?gi-:5«p3£ 

1 «fe^<*g y^y^ m^ta^vh h^tmi^L 
[01 9 2] mi*6^f^^ji> f-^>'^/^y ^A^c^gfi 

Ltct^. *fe^<^^*{C*5tt^«^{b^%l<Dit^Ji, Ba 
T i O3I 0 0^/WC»LMgO : 0. l — S^/K^F 
^L<HO. 5-1. 5^71-. MnO:0. 05—1. 
O^yK if*b<{10. 2-0. BaOH-Ca 
O : 2 — 1 2^/K S i O2 : 2 — 1 2^/^-Cfe6o 
[0 19 3] (BaO + CaO) /S i Osll^t-PS^ 
0. 9-1. 1 ^1-^r<^;5W*t 
V\ BaO. CaO. S i Ogf^^ (Ba^Ca^^^Oy 

0. 3^x^0. 7. 0. 9 

S^y^l. 0 5 <h1-5r 

[0 19 4] (Ba^Ca^.^O) ^ • S i Os^^-^^S: 
BaTi03. MgOioj:t;?MnOC0'a'tf(C5fe!fL. 
»^L<(1. l-10fiS:%. <J;!9»*L<tt4-6l[ 

[0 19 5] *:|b\ #K{l:ife^toi6^b*tlifl#t^Pfi«$ti 

[0 19 6] mimSit^miat. BaTiOalCft^L 
-5 ;i ^ UV\ Y203^«(^mf^«Ftc;Sv^;^^ 

0. i^/v/£ji±^*n 

a i_,,0) y • S i 02<^-&^l[ft. B a T i O3. 




MgO. MnOjoJ:U^Y203<^^tK;i*j-U. if^L< 

i-iol:fi%. J:«9»*L<ii4 — 6fifi%-efe 

[0 19 7] /^4b\ Bliffeli^^^^l-im^^^l^^^Ji^-^* 

[0 19 8] ±mm^\^^(om^m^nTm(Dt^^x 
[0 19 9] mit^y:^y(o^^Mi>mB^mmmxh 

[0200] BaO + CaQJ?'. S i Og. (Ba^Ca 

i^^o) y • s i 02<o^**;65/>/^-rt*6^^1:coSB$ 
[0 2 0 1 ] 5/ b y Atl, i^i^»JEcO(B>5Vl4^ 

[0 2 0 2] *fc. mimmm^ia^. mitrj\y^:=-i; 
[ 0 2 0 3 ] B 1 m^i^m<DW'^f^^nm\t. 

»/cCSfB;65^ibtt5o ii^. ¥*SlJ»^SS(^0. 2- 
0. 7 MID gJ[-Cfc^o 

[0 2 0 4] ±B(Dmm'^y^^y^mmf^^m^^^m^ 

^>^LTAg. Au. Ni. Pd. Pt. Cu, Fe, 

Co. Mo. vj^<o^m(Dim^fc\t2m£i±'^. rti 

b(D^^mi:m\^^^ z t fi>xt -So 

[0 2 0 5] ^^(Dm\t. ±m(DmM± y^y^mm 

^-t?S i O2. MgO. CaO^^K!jPUfctO^^*ffl 

(OELm^xmt>tix\^^^^y:^m&^m^^^tf)^x 
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[0 2 0 6] ±m(DmM±y^yi!^mmmt. a^oss 
[0208] mi&\t. E/^-f yy-mm^notc<Dh. 

1200'-1400t:. $f*L<W:1250--1300 
[0 2 0 9] mf&X}t. m^^Bi:! 0-®~l 0 

h tmimm(D^<^-y(om\mm(oii:mm±m. 
\m 1 tmwmtm cm^m-fx^^'r^ z t ^^-ct 

[0 2 10] m7c^^m^^xm}$.Lfzm^. m^mm 
[0211] r^-;\-^m^^(omm^mt. i o-^^ 

[0 2 12] r:=^'-/wcoK(^«ms»i. 1 1 0 ot;iu 

T> #(^5 0 0-1 0 0 0t:<Jr-r5rt;65$f^LV\ 

(omi\:i^^^+^tfj:^xm^i^m<fj:^mmch^. m 
-e/^<. mmi^mm. mmi^mmtsj&LXL^\^\ m 

[0 2 13] ^fcjo. rri-/wxgn#a*5J:u^H^?a^*Jt 

nmt. O-SOBtra. 4#{C2-1 0^K:6S$f*LV\ 
[0 2 14] aiiry^ i^i^^ljgi^cof^ffiffili. :i^o^ 

[02 15] (1) PET^(D:7^/VAi/-h:^fflE 



m^mxm^L. ^(DALKW&^(Dr /v^i-^o^o:^^ 

iim^^tj^^-Ts vt^hti^^})-y^y-v^w^^i.fz 
nrnw-^m. y >( jv2>^i^-vt^h\irr\^x. 

[0 2 16] (2) ^i^mi^^tlftT/\^^'f'^(D±y^ 

n-<-y.\>(Dy<^-y^mmmxm^L. ^<D±\cm 

^)-ymmx±m\^m\\.. mL^itm^'t^^m^ 
^^m^^z.tt^x^^o 

[0 2 17] EL^T--ctl. Sv^(cE3^t-^»la^i<!r 
(DXh^s '^^mKJt^\:^xii:M(Dy<d^-y{cm^^ii^o 

[0 2 18] ss. ^imm. mimmwM^mm^y 
^y^m^f^tLxr^mr^m^. ^inM(oy<^-y 

\^y^^ V-ymmcx^^M\^m^x^ e 

Lm^^oy'^c^yy^ \z:^\^^x\tmm\ci^m^j:mm^<^ 
-yfim^^ti^^tm3it/u^:^i:<^ y^^v-ymi 
mx+^xh ^ . ±mm{^&=^y^ h xmmmi^x^ 
^s^*LTv^6o mm^mm^<^-y:^^^^^ti^m^ 
katy^hvy^yym^^m^^:ithx^^o 
[0219] sx±wim LitmM±^^ y ^m^w<oiL 

[0 2 2 0] 

[%mm\ \ m7--i 4\c3&(D:^y-y^/i^^-^m 

9, 11, IStt^pggl^ g]8, 10, 12, 14 ti. 

^fi^tim?, 9, 11, i3(7)A-A' mm^w^mx 
fe^o SI 7, 8\t. mmi±\mn^mm:^y-y^/^ 
±m^hm\^^2Btm2Gt(om&. #2 

B, 5^2G. *2R. :^y—y^/i^^—Bl^ (2}— z^— 

=^-h(D^) 3 a(Oli^m\zmf$,Ltih<7)^flkLX^^^o 

mt^}ti soixm (D}fy^xy^hy^^m^J^&L 
tco :^y-y^/^^-±\z\iL:i--y<-=i-hm3im^ 

[0 2 2 1 ] 119, lo^t. mm^mmdtLxiTo 

Sr^j^LT. y^^-^y^Lfc^m^^iro ITOf:il 

0 0nin(7)mJ?{c^mL. y';^ h P V :7^-(;: J: 19® 

1 : HNO3 : H20=6 : 1 : 1 9<Dit^(DmkX=^ 
y^y^Llto 

[0 2 2 2] yi^y^ hm^m^. ^mm e t Lx^itm 
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a:y-2, 5-i^>r;i-) 4:1 Onin(?DJ?$[C. 

L r T P D {cyv >^ U 1 wt% (DfiJ-g^-e 

l^V(7)«SJiO. l--! Owt%S*;iS»*t<. rtOiR 

LXhi '-tf;^ [ (1, 2, 2''hVy^=^M 

;U] lf:7:i:rnyi.^5 Onm. LTA 1 q3 

1 OnmJ^JiLyho 

[0 2 2 3] i^mtC, ill 3, 14{C^'rXoii^mm7 
t LXA I • L i ^i&2Sit;A 1 i:M^m^L1to 

[0 2 2 4] ^0LX'i9^(bnfcy<^;i^^^yt^'^^t. 
gtar«ic^&. fioB3t;^5^^^nyto 

[0 2 2 5] 

W^Ufc^J^^-To llllc:^L;rc^^#^1t^^/T^Sl5ttl 0 1 

0 3 ft. 

10 3a ;dSMfe. TSB 1 0 3 b d^Tlcfe. ^ 

-^5^-95 1 0 2 [i, _hS|5 1 0 2 a 10 2b 

TSB 1 0 2 c UfCo ^? btC, 

[0 2 2 6] n'&vmtm(0'^y-y : 2 

[0 2 2 7] mmmmMt Lx^mi-fc i To^grMcD 

Ji^W-z'^iJ'-^^'iJ^U ffiSjEilli: LTT i NSr5 On 

m, A\^3 0 0nmM\^Xy<^-='>^LtCo ^bf- 

^ytni^tmm(D^\^mLU6^^m^xmm^tLxt'^ 
[0 2 2 81 mm^^m-r^fciixDm^^mmi^ 

W^m^LtZo *T> ^y^^ K^2MmM*U 11 

s'cx^mmcu'i^^y.h^s urn mmu yirv^yvif 

3tS:?l^^-r'5::t:65"Ctfeo ;itifi:»BB¥9- 3 3 0 7 

9 2-^<i5^a. #M¥1 0-1 7 2 7 6 

Wit. *ftr*&5o ^e)l-4*ig¥9-4 1 6 6 3^<ii^« 

(CAl •Li'&^^Snni. A 1 3 0 0 nIn;^/^°5/i^ft{w 
i;!9fiKJgL^o $^(CS i ONSrS 0niDJ?>tl!9;^/'^S/>5' 

mx^mLfco 

[0 2 2 9] Al i:S i ON\tm^^^mi^i^(Dl>^L 



[0 2 3 0] 7K5>^S?^(v:jttti^c^i/^<t 9^-. :^7;^ffi$r 

[0 2 3 1] /•?;^/Ht3feU;6^;i;7-7^;i-;J^-^fflv^ 
rSw^(cJ:!9fi. jt. TKfecoefe^^ 

[0 2 3 2] 

[HI] |glco:3E77-:7^/^^— <7)Bag«aj$r^ufc¥® 
[I2I2] ^lcD:^y-:7^yu^-(Ogag«^i|^^L/cllIl 
[0 3] i^2(Z);;(;7-:7-f/i/^-(Z)Egt3JSr^Ljfc5|ZB 

[04] m2<?5*^-:7^7W^-COBEg^?i|*^L:/t03 
[US] ||3cO;;t7 7->'H'/U^-(DSEfi^^(I^^Lit¥® 
[il6l ^3(D:^y-y4JV^—(DmM9l^^\^itm5 

(DA- A' ^m^wmxh^o 

[117] ^Wmnmmi<D^y-y ^;v^-(DWM.^ 

[US] 117(7) A- A' SfE^f^^gj-C^So 

[[119] :*:^0^(^^te«^ijl(7);^y-7^/^^-±(cS0.^ 

[010] E19(^A-A* »fS^«lil-efe§o 
[011] *^0^(O^JS«lli<z?*«JiSriaBLfcttffi^ 
;^Lfc¥Elll"CfeSo 

[Hi 2] mi i(DA-A' wim^umxh^o 

[11113] *^P^OSIJg«l(^^ffi^^KLfc^*ffi^^ 

Lfc^mmxh^o 

[014] 013OA-A' erS^m0t?fc6o 

[015] ^mm(Dmmm2(Dy<:^/u^^i.it^mmx 

[^?^<^I^^^] 
1 

2B W^;;^;^— y^/^'^5^ — 
2G y-Y/^^-- 
2R ^'&:^y—y-(Ji^^ — 
3 
4 

5 mmmmm mm) 
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F^— 3K007 AB04 AB13 AB18 BBOl BB04 
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